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ICF TECHNOLOGY INCORPORATED

ﬁ TO: Ed Sierra, EPA Region VI, RPO
; THRU: K. H. Malone, Jr., FITOMW
THRU : Tim A. Hall, AFITOM/%’%— /f’?ﬂ/ J
h FROM: Pam Fetzer, FIT Geologist/-éz'li/,}’j/z/zﬁ
DATE: May 3, 1989
F SUBJ: Preliminary Assessment Under the EnQiionmental Priorities Initiative

Program Regarding Houston Lighting and Power - Webster Generating
Plant CERCLIS # TXD000837369, TDD # F-6-8902-25, PAN FTX0807PAA.

SITE INFORMATION

The Houston Lighting and Power - Webster Generating Plant is located at 19301
State Highway 3, in Webster, Texas, one mile south of NASA Highway 1 (Mailing
address P.O. Box 1700, Houston, Texas 77001). The latitude and longitude are
29°31'47" N and 95°06'10" W, respectively (Figure 1). The facility encompasses
607 acres and is publicly owned by Houston Industries.

The purpose of this investigation is to perform a Preliminary Assessment (PA)
under the Envirommental Priorities Initiative (EPI) Program for the EPA. The
FIT was also tasked to determine the net worth and sales value of the company.

BACKGROUND/OPERATING HISTORY

;i. The Webster Generating Plant began operating .the first gas turbine electric
generating unit in 1954. 1In 1965, the third (final) turbine went on-line and
i is currently operating (Figure 2).

\ _
' The plant has the sole function of producing electricity by generating steam
! from a gas-operated turbine. In the production process, water from ground water
wells is heated in the boilers and is then cooled, condensed, demineralized,
i chemically treated and then discharged via the discharge canal. After the
ﬁ effluent is routed through the surface impoundments to settle out the solids,
F the water is pumped through the chemical treatment process for flocculation and
I binding of chromium, barium, arsenic, selenium, lead, mercury, and cadmium. By-
b products such as phosphates, nitrates, ammonia and citric acid are treated to
produce an acceptable effluent discharge (5).

| No specific contaminants of concern were found within the CERCLA, RCRA and the
I TWC files, however, EP Toxicity (EP TOX) analyses were conducted on 4 samples
for arsenic, barium, chromium, lead, cadmium, mercury, selenium and silver
concentrations. These will be considered the contaminants of concern (6, 11).
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Contaminants discharged from the outfalls are aluminum sulfate, ammonia,
chlorine, sodium nitrate, sodium phosphates and sodium hydroxide (23). These
constituents have been generated during equipment cleanings. Equipment cleanings
are necessary to prevent corrosion and remove scale. Other substances such as.
waste oils, spent solvents, sandblasting grit, asbestos insulation, inorganic
and organic sludge, and paint thinner are generated on the site.

The Texas Department of Water Resources (TDWR) analytical data concern the
classification of waste. On April 8, 1981, EP TOX analyses were performed on
several samples collected at the site. The results of these tests indicated
that the waste materials from the demineralizer regenerant sludge, metal cleaning
inorganic sludge, and organic acids collection pond sludge (11, pg. 1) were Class
II wastes (TWC 241470).

The Analytical Petroleum Research (APR) Laboratories analyzed a sample of a waste
0oil floor drain sump and gas turbine oil trap through EP TOX analysis on
September 25, 1984. Arsenic, barium, cadmium, chromium, lead, mercury, selenium
and silver were below detection limits. No analytical methods were included in
the report (11).

During the July 1, 1986 closure inspection, samples were taken from the
demineralizer regenerant/boiler blowdown surface impoundment. The composite soil
samples, taken from 18 inches and 2 to 4 inches from the surface, were analyzed
by the TDWR for EP TOX metals. The analyses revealed barium at 326 to 390 u/1
(6). Ground water monitoring well samples revealed high conductivity levels for
MW-1, which is located near the discharge canal. The ground water from the
monitoring wells was tested for pH by EPA method 150.1 (5). The April 24, 1987
sampling of MW-1 and MW-2 for the Comprehensive Ground water Monitoring
Evaluation (CME) yielded the following results (see Page 3 of this report).

Analyses of monitoring well samples were collected on April 24, 1987 for the CME.
The analytical methods used to determine the conductivity, and pH of chloride,
sulfate, iron, manganese, sodium phenol, and total organic carbon were from EPA
600/4-79-020 "Methods for Chemical Analysis of Water and Wastes" (March 1979)
120.1, 150.1, 325.3, 375.4, 236.1, 243.1, 273.1, 420.1, and 415.1, respectively.
Total organic halogen analysis is tested by the EPA Interim Method, 1980 "Interim
Method for Total Organic Halide" 450.1. These analyses are used by Analytical
Petroleum Research Laboratories, Inc., Dickinson, Texas, for the Webster Plant.
No QA/QC documentation was found, nor is there any indication that duplicate
samples were collected.

None of the sampling data found in the files revealed significant contamination
from the impoundment sludge or water or the waste oil drain, with the exception
of the values derived from the CME sampling results. The validity of the
sampling data is questionable because there are no QA/QC, duplicates and
background samples (5). Higher values of magnesium, iron, zinc and manganese
were found for MW-1, as compared to MW-2 (26).
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MW-1 (4-24-87) BY HOUSTON POWER & LIGHT¥

Note: Results revealed high conductivity headings between MW-1 and MW-2 when
comparing 1984 and 1987:

MW-1 (mg/1) MW-2 (mg/1)
Parameters 1984 TWC-1987 1984 'TWC-1987
Assessment CME Assessment CME
Magnesium 270 246 % 42 '
Chloride : 3,900 4,463 220 352
Iron ©0.25 74.6 < 0.05 . 3.71
Zinc . 1.6 0.15 ' 0.05 < 0.02
Conductivity 12,000 17,000 1,600 3,190

*(26 Attachment S)

APR LAB RESULTS OF SAMPLES COLLECTED FROM#*¥*
MW-1 AND MW-2 (4-27-87):

Parameters MW-1 (mg/l) MW-2 (mg/l)
Magnesium 263 42.1
Total
_dissolved 11,546 1,400
solids
Manganese 0.8 < 0.1

**%(26, Attachment T)

TWC LAB RESULTS OF SAMPLES COLLECTED FROM#¥¥
MW-1 AND MW-2 (4-27-87)

Parameters MW-1 (mg/1) MW-2 (mg/l)
Magnesium 246 42
Chloride 559 69
Iron 74.6 3.71
Manganese 0.850 0.043
Zinc 0.150 0.020

“*%% (26, Attachment
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An off-site reconnaissance inspection was not performed because the impoundments
have undergone closure and neither the facility nor the impoundments can be seen
from the public road.

The plant was issued a Texas Solid Waste Disposal Act Permit (August 15, 1980),
Texas Department of Water Resources Solid Waste Registration Permit (No. 31633),
a Wastewater Disposal Permit (under Texas Water Code 01044), a Hazardous Waste
Management Program Permit-(from the EPA on August 18, 1980), and an NPDES Permit
(No. TX0006532 from the EPA) (13).

Information about the facility was found from the CERCLA, RCRA and the TWC files.
Other related information was obtained from various state and Federal agencies.

During a TWC inspection, it was noted in the plant manifest that approximately
150 cubic yards of soil contaminated by sodium hydroxide were removed from the
site. According to plant personnel, a caustic line ruptured, spilling 1,000
pounds of sodium hydroxide (7). No other facts are known about the incident.
No known emergency or remedial action was taken by the EPA or related agencies.

The book assets for Houston Lighting and Power total $10 billion. The value of
the plant has fully depreciated (19). The sales of the Company in 1987 totalled
$3 billion (14). The net value of the company has been determined (19).

UNIT DESCRIPTION/WASTE CONTAINMENT/HAZARDOUS SUBSTANCE IDENTIFICATION

Used water from the boiler is pumped into a clay lined pond to collect and
equalize the demineralizer regenerant wastes prior to wastewater treatment.
The water from the demineralizer regenerant/boiler blowdown surface impoundment
and the inorganic metal cleaning surface impoundment is pumped into a concrete
chemical waste treatment system which is used to treat the water prior to NPDES
discharge. The water is pumped into the 300 gallon mixing chamber, where the
solids settle, and then is pumped into a flocculation chamber, where a flocculent
is added. The type of flocculent used could not be determined. The liquid then
enters the settling chamber where the solids settle, and is neutralized in the
pH readjustment chamber. The effluent is discharged in accordance with the
NPDES permit. The sludge that accumulates in the settling chamber is pumped to
the sand drying beds for dewatering and periodic off-site removal (11).

SWMU TIDENTIFICATION

Eight Solid Waste Management Units (SWMUs) have been identified at the Webster
Generating Plant. Although RCRA regulation status was not found in the files,
all of the SWMUs are RCRA-regulated based on CFR 264.90, subsection F.

SWMU #1 Demineralizer Regenerant/Boiler Blowdown Surface Impoundment:

The impoundment, located south of SWMU #2, is 200 feet long by 130
feet wide by 5 feet deep. Since 1970, it has been used as a holding
pond for recycled water from the demineralizer regenerant and boiler

4
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SWMU #2

SWMU #3

blowdown.- The 3 foot clay lined unit has the capacity of 372,000
gallons. The annual volume of waste received by the impoundment was
reportedly 79,300,000 gallons in 1984, but the total volume of waste
received has not been determined. Sludge is removed periodically
for off-site disposal and is classified as a Class II (non-hazardous)
waste (TWC 241470). The files did not contain information about
other contaminants present. Certification of closure was submitted
September 2, 1986 (5), but in the Comprehensive Ground Water
Monitoring Evaluation Report (CME), the unit 1is referred to as
closed. According to the closure plan, all of the sludge and the
first foot of the clay liner was to be removed, drummed and shipped
off-site for disposal (8). It is not known whether the sludge -and
clay were removed and the material analyzed. Subsurface migration
is considered unlikely because the permeability of the clay soil is
5.6 X 10™° cm/sec (12). Results of borehole sampling revealed that
the clay extended to a depth of 20 feet below the ground surface
(12). The amount of freeboard and the diking condition are not
known, so the likelihood of overflowing is undetermined. Should the
impoundment overflow, the drainage pathway would be into Clear Creek,
approximately 1,000 feet east of the unit (2).

Inorganic Metal Cleaning Surface Impoundment:

This SWMU is located on the north side of the demineralizer
regenerant surface impoundment. It is 200 feet long by 135 feet wide
by 4.25 feet deep. It has been active since 1977. This unit
received spent acids from metal cleaning operations. The wastewater
is pumped to a concrete wastewater treatment . system where it is
treated and discharged under an NPDES permit (9). The total volume
of waste received is not known, but it has been determined that in
1980, 18,287,000 pounds were received. Sludge from the bottom of
the pond is periodically removed for off-site disposal and is
classified as a Class II waste (TWC 241210)(1ll). The impoundment
is lined with 3 feet of compacted clay. The amount of freeboard and
the condition of the diking structure are not known. No report of
overflowing was found in the files. If the impoundment dikes are
breached, the drainage pathway would be to the east toward Clear
Creek. Results of borehole sampling revealed that the permeability
was 2.2 x 10" cm/sec (12). Subsurface migration is unlikely. The
impoundment was closed and submitted for certification on November
4, 1985. 1In the CME, the unit is referred to as closed.
Construction of a concrete tamk at the impoundment is proposed.

Organic Acid Waste Pond:

Located south and adjacent to the demineralizer regenerant surface
impoundment, is the organic acid waste pond. This clay lined, active
unit is used to store ammoniated citric acid effluent generated from
boiler and equipment cleanings (11). The unit has been in operation
since 1977. It has a 270,000 gallon capacity. The total amount of

5



SWMU #4

SWMU #5

SWMU #6

waste received is not known, but it has been determined that in 1980
2,752,500 pounds of waste were received (13). The TWDR declassified
the waste to a Class II waste (TWC 215290) due to EP TOX test results
(11). The condition and current status of this unit are not known.
Should the impoundment overflow or the dike be breached, the drainage
pathway would be to the east toward Clear Creek or to the north
toward a drainage ditch that is parallel to the discharge canal.

Sludge Drying Beds:

This clay lined unit is located south of the organic acid waste pond.
Each bed has a 1,790 gallon. capacity (13). The total waste volume,
dimensions, and documentation of the unit have not been determined.
Sludge from the settling chamber of the chemical waste treatment
system and the oily waste treatment system is pumped to the drying
beds for dewatering. The dried sludge is periodically drummed.and
shipped off-site for disposal (11). The sludge is classified as a
Class II waste (TWC 204540). Should the unit overflow, it is
possible that the material could enter Clear Creek from the west
(10). '

Hazardous Waste Container Storage Area:

This unit is located adjacent to the waste oil tank east of the gas
turbine building (7). Active since 1980, it is used to store 55-
gallon drums of liquid and solid hazardous and non-hazardous wastes,
including refractory brick, spent solvents, paint thinner, waste oils
and sandblasting grit. The drums are stored temporarily, prior to
off-site disposal. All containers in storage were disposed by
Rollins (location undetermined) and the resulting cleaning materials
and contaminated equipment were disposed at BFI (location
undetermined) as Class II waste. The number of drums used is not
known. Houston Lighting and Power submitted a closure plan on May
13, 1985, but plans to open the area as a less than 90-day storage
facility (8, pg. 3). At the present time, it is not known if the
facility has been opened. The July 14, 1986 inspection revealed a
500-gallon tank half full of waste oil and two empty 55-gallon drums.
One of the drums was labeled "waste solvent." The waste oil and
spent solvent are collected by a recycling firm. In 1980, 9,700
pounds of waste oil and spent solvent were generated; by 1984, none
was generated. The sandblasting grit is stored in bins prior to off-
site disposal. The unit has a concrete floor. No other protective
containment device was noted during the inspection. The condition
of the drums was not noted during the inspection.

Chemical Waste Treatment System:

Active since 1977, the unit is used to treat demineralizer
regenerant, inorganic metal cleaning waste and boiler blowdown prior

6
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to the NPDES discharge. Located north of the intake water canal and
northwest across the plant road from the inorganic pond, the unit
consists of the mixing chamber (300 gallon), flocculation chamber
(1,100 gallon), settling chamber (6,900 gallon) and pH adjustment
chamber, (300 gallon). The Hazardous Waste Components List describes
the unit as a surface processing tank but the type of tank is not
"known (13). 8,600 gallons were generated from this unit in 1980 (11,
Pg&. 2). The files did not contain information about containment
structures or drainage pathways.

SWMU #7 Waste 011 and_Sludge Collection Facility:

Oily sludge from the oily waste treatment system is classified as
either a Class I (nonhazardous) or Class II waste. No other
information (quantity, age, location, pathways) about this unit was
available (11, pg. 3).

SWMU #8 Asbestos in Insulation:

The original location of the asbestos insulation is not known. In
1980, 3,600 pounds of asbestos were placed in bags and then wet
before being removed off-site (13, pg. 14). The waste was classified
as a Class I nonhazardous waste (TWC 170750) (11). The plant map
shows that the asbestos is stored in an implement shed north of, and
adjacent to, the warehouse. It 1s not known 1f more asbestos
insulation is present.

PATHWAY CHARACTERISTICS

Alr Pathway Characteristics

No information about air pathway characteristics was available. The contaminants
of concern are primarily heavy metals in the form of 1liquids and sludges.
Migration into the air pathway is unlikely.

Ground Water Characteristics

The plant is located in the Gulf Coastal Plain on the Beaumont Formation. The
lithology of the subsurface consists mainly of deltaic clays and silts grading
to the south towards the Gulf of Mexico. The Beaumont Formation is part of a
larger stratigraphic unit known as the Chicot Formation. The formation is
approximately 700 feet thick and forms the uppermost aquifer under the site.
It is used as a drinking water source for this area.



In the Webster area, the formation is differentiated into the Upper and Lower
Chicot with the Alta Loma Sand member (approximately 120 feet thick) as being
the main water bearing sand of the Lower Chicot.

The Upper and Lower Chicot Sands are interconnected hydrologically. The upper
unit is tight because of the higher clay to sand ratio. The plant and the
surrounding area pump predominantly from the Alta Loma Sand. Ground water flow
direction regionally is to the south, but due to the heavy usage from the Houston
area, the ground water flow is to the northwest. The generating plant has two
on-site wells with total depths of 636 feet and 664 feet. They are screened in
the Lower Chicot aquifer (17). The company well has a 20 foot sand bed at 100
feet and a 120 foot sand bed at 500 feet. The material between these layers is
predominantly clay and silty clay. The 500 foot sand bed is the Alta Loma
Member.

The formation stratigraphically below the Chicot Sand is the Evangeline
Formation. Although it is also a water bearing unit, the encroachment of salt
water is increasing so most wells are screened in the Alta Loma Sand unit.

Four monitoring wells are located around the impoundments at the site. The
stratigraphy. from the borings around the surface impoundments revealed a deltaic
lithology. The stratigraphy beneath the impoundments is undefined 30 feet below
the ground surface. A 15 foot sand is located 40 feet beneath the impoundments.
A 15 foot silty clay layer, overlying a sandy clay, is located 60 to 80 feet
beneath the impoundments. The static water level recorded in the monitoring
wells is located 6 to 14 feet below the ground surface level (5). Water levels
from the monitoring wells revealed that MW-1 is influenced by the cooling water
discharge canal. MW-1 is located approximately 100 feet south of the canal,
which has a water elevation of 12.82 feet. The canal may act as a recharge
feature since the water elevation for MW-1 is 10.53 feet (5, pg. 9).

The net precipitation for the plant area is -2 inches (1).

Surface Water Characteristics

The local topography is flat, with a slight general slope to the south-
southeast. The plant is located approximately 1,000 feet from Clear Creek.
The intake and discharge canals are located approximately 100 to 200 feet from
the surface impoundments. The surface water runoff from the ponds would flow
south into Clear Creek (2). The discharge canal flows approximately 3 miles into
a sewage disposal plant then, and into Clear Lake, which flows into Galveston
Bay. Both are used for recreational purposes. Galveston Bay is also used for
commercial fishing (22). The site is located in the San Jacinto River Basin

(2).

No intakes are located on these surface water bodies because they are subject
to tidal surges (15). The annual stream flow and upgradient drainage area
estimates are not known.

Located in a 100 year floodplain, the site area receives a two year, 24 hour
average rainfall of 5 inches. Flooding of the facility is unlikely because the

8
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elevation difference between the site and the banks of Clear Creek is

approximately 20 feet (2).

On-Site Pathway Characteristics

i

The facility is active, with both controlled access and a fence surrounding the
property. The number of employees present on-site and the number of employees
coming into direct contact with the waste process are not known. Data suggest
that the waste treatment process is a closed system in which contents are pumped
from one SWMU to another without being handled by employees. The sandblasting
grit is in an open bin and the surface impoundments are also open. It has not
been determined how the solvents, waste oils, paint thinner and sludges are
drummed and removed.

TARGETS

According to the Galveston County Health Department, private drinking water wells
are used, but the exact number and location of the wells is not known. Most of
southeast Harris County and Galveston County use 90% to 97% surface water from
Lake Houston. The remaining 3% to 10% is mixed with ground water from public
supply wells (17). Irrigation well data are available, but it is not known how
many of the wells are currently used for this purpose (20). According to the
CME, there are 152 water wells in a 2.5 mile radius of the site. This includes
60 domestic wells, 26 public wells, 25 undocumented wells, 19 wells no longer
in use, 13 industrial wells, 3 observation wells, 1 livestock well and 1 service
station well. The wells range from 84 to 700 feet deep and are screened in
either the Upper Chicot or the Lower Chicot Aquifer (5).

The surface water (Clear Lake) is used as contact recreation for boating,
swimming and fishing. On the bay, fishing is a commercial enterprise (22).

There are no data supporting an air target or on-site target. The population
within one mile is estimated at 800 (2).

CONCLUSTONS

The function of the plant is to produce electricity. The waste process is
generated through the boiling and subsequent cooling of water used in the
generation of steam.

The SWMUs are the receptacles for the process water pathway. The eight
identified SWMUs include 3 surface impoundments, 1 set of drying beds, the
chemical waste treatment system, the waste oil and sludge collection facility,
the hazardous waste container storage area and the asbestos in insulation. The
original location of the asbestos and the manner in which it was removed have
not been determined.

The sampling results found in the 1987 CME show significant contamination of the
ground water from MW-1 as compared to MW-2. MW-1 could be affected by the

9
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discharge canal 100 feet north. Elevated levels of manganese, magnesium, iron
and zinc were reported. Robert Hahn, Inspector for the TWC noted that the
possibility of acid leaching metals from the soil around the surface impoundments
was possible because the background soil analysis showed a higher concentration
of arsenic, mercury and chromium than the soil around the impoundments. Sample
analyses of other on-site areas show no significant contamination.

The state has certified a clean closure for the demineralizer regenerant surface
impoundment and tke inorganic metal cleaning surface impoundment. An affidavit
of exclusion was granted on August 17, 1987. Clean closure requires the removal
of residues but does not require the plant to fill and cap the impoundments.
It is not known whether post-closure sampling has taken place.

The financial status of Houston Lighting and Power appears to be sound. The
sales of the company totalled ﬁ The net value of the company has not
been determined.

The results from the monitoring well installation showed clay to a depth of 20
feet. The contaminants present are metals, which will not migrate quickly
through clay (5).

The primary pathway of concern is ground water because the surface water used
for public supply is upgradient from the site. The ground water is used to

‘supplement the public water supply. The Alta Loma Sand Member of the Lower

Chicot Aquifer is the source of the local ground water. The Lower and Upper
Chicot are intercommected and the Upper Chicot outcrops on the land surface.
The Upper Chicot is composed of deltaic silts, sands and clays which retard
vertical migratior. in the Upper member. No known wells are screened in the Upper
Chicot. :

The static water levels in the monitoring wells ranged from 6 to 14 feet from
the surface, but the levels in one of the company wells and in a City of Webster
well in 1971 were 200 and 207 feet, respectively. Both static water levels have
dropped since the 1950s (21). Although the aquifer is interconnected, the water
bearing zone is approximately 500 to 600 feet below the land surface and
horizontal migration is calculated to be approximately 6 feet per year. The
exact rate of vertical migration could not be determined, but it is probable that
migration is‘slow since the plant is located on the Beaumont Formation which has
a high clay content (5). Although the site specific ground water movement is
not known, the evidence indicates the discharge canal influences the background
MW-1 based on high conductivity readings at both locations.

10
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PA DOCUMENTATION LOG SHEET' SITE NAME: Houston Lighting & Power - Webster

CITY: Webster STATE: Texas
IDENTIFICATION NUMBER: TXD000837369

Reference
Number

Description of the Reference

10

U.S. EPA Uncontrolled Hazardous Waste Site Ranking System:
A Users Manual. 47FR31219-31263. July 16, 1982,
(Appendix A, CERCLA).

U.S5.G.S. 7.5 minute series Topographic map. League City,
TX. 1982.

Sax, N. Irving. 1984. Dangerous Properties of Industrial
Materjals. Sixth Edition. Van Nostrand Reinhold Company.

Hershfield, David M. Rainfall Frequency Atlas of the United
States. U.S. Department of Agriculture Soil Conservation
Service. Technical Paper No. 40. 1961.

Hahn, Robert, Texas Water Commission Inspector.
Comprehensive Ground Water Monitoring Evaluation (CME)
Report, TWC Reg. No. 31633, June 5, 1987.

Thetford, Paula, Texas Water Commission Hazardous and Solid
Waste Specialist. Solid Waste Compliance Monitoring
Inspection Report, TWC Reg. No. 31633, October 21, 1986.

Thetford, Paula, Texas Water Commission Hazardous and Solid
Waste Specialist. Solid Waste Compliance Monitoring
Inspection Report, TWC Reg. No. 31633, July 14, 1986.

Bleam, Karen, Texas Water Commission Hazardous and .Solid
Waste Specialist. Solid Waste Compliance Monitoring
Inspection Report, TWC Reg. No. 31633, December 12, 1985.

Letter. To: William N. Rhea, Hazardous Waste Management
Division, EPA Region VI. From: W.F. McGuire, Manager,
Environmental Protection Department, Houston Lighting and
Power. Re: RCRA Section 3007 Information Request. November
8, 1985. :

Letter. To: Jay Snow, P.E., Chief, Solid Waste Section Texas
Department of Water Resources. From: W.F. McGuire, Manager,
Environmental Protection Department, Houston Lighting and
Power. Re: Supplement to Closure Plan for Hazardous Waste
Surface Impoundments. May 6, 1985.
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PA DOCUMENTATION LOG SHEET SITE NAME: Houston Lighting & Power - Webster

CITY: Webster STATE: Texas
IDENTIFICATION NUMBER: TXD000837369

Reference
Number

Description of the Reference

11

12

13

14

15

16

17

18

19

Letter. To:'Ray Henry Austin, P.E., Storage and Processing
Facilities Unit, Texas Water Commission. From: W.F. McGuire,
Manager, Environmental Protection Department, Houston Lighting
and Power. Re: Revised Part A Application. February 8, 1985.

Letter. To: James R. Mertink, Houston Lighting and Power
Company. From: Edward J. Ulrich, Jr., P.E., Engineer Manager,
McClelland Engineers, Inc. Re: Geotechnical Investigation,
Class I Disposal Ponds. November 16, 1981.

Part A - Permit Application Facility Background Information for
Houston Lighting and Power, Webster Generating Station. August
18, 1980.

Standard and Poor’'s Corporation, Register of Corporations,
Directors and Executives, Vol. I. 1989. '

ROC. To: Mr. Sewers, Houston Water Authority. From: Pam
Fetzer, FIT Geologist, EPA Region VI. Re: Intake Locations for
Lake Houston. March 14, 1989.

ROC. To: Mr. Will Moberly, Clear Lake Water Authority. From:
Pam Fetzer, FIT Geologist, EPA Region VI. Re: Public Water
Source for Clear Lake City. March 13, 1989.

ROC. To: Ernest Baker, Hydrologist, U.S.G.S. From: Pam
Fetzer, FIT Geologist, EPA Region VI. Re: Hydrogeology of the
Southeast Houston area. March 14, 1989.

ROC. To: Joe Castleberry, Analyst, Texas Public Utilities
Commission. From: Pam Fetzer, FIT Geologist, EPA Region VI.
Re: Financial History of the Webster Generating Plant. March
7, 1989.

ROC. To: Dan Bulla, Shareholder Relations, Houston Induétries.
From: Pam Fetzer, FIT Geologist, EPA Region VI. Re: Value of
the Webster Generating Plant. March 7, 1989.
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PA DOCUMENTATION LOG SHEET SITE NAME: Houston Lighting & Power - Webster

CITY: Webster STATE: Texas
IDENTIFICATION NUMBER: TXD000837369

Reference Description of the Reference
Number
20 ROC. To: Janet Greenwood, Supervisor, Galveston County Health
Department. From: Pam Fetzer, FIT Geologist, EPA Region VI.
Re: Privately Owned Ground Water Wells. March 14, 1989.
21 Texas Water Development Board, Ground-Water Data for Harris
County, Texas, Volume II, Records of Wells, 1892-1972, Report
178: pp. 172, 173. January 1974.
22 ROC. To: Henry Fleming, Engineer, Corps. of Engineers
From: Pam Fetzer, FIT Geologist, EPA Region VI.
Re: Surface Water Use In Southeast Houston Area, March 14,
1989.
23 Application for Permit to Discharge Waste Water Form 2C NPDES.
U.S. EPA Region VI. April 14, 1987.
24 ROC. To: Gene Keepper, Biologist, U.S. EPA, Region VI. From:
Pam Fetzer, FIT Geologist, EPA Region VI. Re: Wetlands in the
Southeast Houston Area. March 23, 1989.
25 Hahn, Robert, Texas Water Commission Inspector. Comprehensive

Ground Water Monitoring Evaluation (CME) Report, TWC Reg. No.
31633, September 16, 1987.
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792 CHROMIUM OXYCHLORIDE

Carcinogenic Determination: Animal Positive IARC**

© 23,205,80; Indefinite IARC** 2,100,73. Toxicology Re-
view: 85DHAX Cr,22,74; 27ZTAP 3,38,69.

Standards and Regulations: OSHA Standard Air: CL 100
ug(CrOs)/m3 (SCP-0) FEREAC 39,23540,74. DOT:
Oxidizer, Label: Oxidizer FEREAC 41,47018,76. Oc-
cupational Exposure to Cr(VI) recm std: Air: TWA
25 ug(Cr(VI))/m3; CL 50 ug/m3/15M NTIS**. Meets
Criteria for Proposed OSHA Medical Records Rule
FEREAC 47,30420,82.

THR: MUT data. An exper TER, CARC. HIGH scu.
See also chromium compounds.

Disaster Hazard: Powerful oxidizer.

Incomp: Acetic acid; acetic anhydride; acetic anhydride
+ tetrahydronaphthalene; acetone; alcohols; alkali met-
als; ammonia; arsenic; bromine pentafiuoride; butyric
acid; N,N-dimethylformamide; hydrogen sulfide; per-
oxyformic acid; phosphorus; potassium hexacyanofer-
rate; pyridine; selenium; sodium; sulfur.

CHROMIUM OXYCHLORIDE

CAS RN: 14977618
mf: Cl,CrO,;; mw: 154.90

NIOSH #: GB 5775000

Dark red liquid, musty burning odor. mp: —96.5°; bp:
115.7°; d: 1.9145 @ 25°/4°; vap press: 20 mm @ 20°.

SYNS:

CHROMYL CHLORIDE

CHLORURE DE CHROMYLE
(FRENCH)

CHROMIC OXYCHLORIDE

CHROMIUM CHLORIDE OXIDE

CHROMIUM DICHLORIDE DIOXIDE

CHROMIUM DIOXIDE DICHLORIDE

CHROMIUM (V1) DIOXYCHLORIDE

CHROMOXYLCHLORIDE (DUTCH)

CROMILE, CLORURO DI (ITALIAN)

CROMO, OSSICLORURO DI (ITAL-~
IAN)

DICHLORODIOXOCHROMIUM

DIOXODICHLOROCHROMIUM

OXYCHLORURE CHROMIQUE
(FRENCH)

CHROMYLCHLORID (GERMAN)

TOXICITY DATA: 3

mmo-sat 50 ug/plate
mma-sat 100 ug/plate

CODEN:
CRNGDP 1,583,80
CRNGDP 1,583,80

Aquatic Toxicity Rating: TLm96:under 1 ppm
WQCHM* 2,-,74. TLV-TWA 25 ppb DTLVS* 4,
100,80. DOT: Corrosive Material, Label Corrosive
FEREAC 41,57018,76. Occupational Exposure to
Chromium (VI) recm std: Air: CL 1 ug (Cr(VI))/m3
NTIS**. Reported in EPA TSCA Inventory, 1980.

THR: HIGH via scu and inhl routes. A strong irr. Hydro-
lyzes to form chromic and hydrochloric acids. See chro-
mium compounds. Reacts violently with alcohol, ether,
acetone, turpentine, NH;, (Cl; + C), F3, P, PCl;, NaNj,
S, SCL.

Disaster Hazard: Dangerous; see chlorides.

Incomp: During preparation can violently explode. Am-
monia; disulfur dichloride; organic solvents; phospho-
rus, or phosphorus trichloride; sodium azide; sulfur.

CHROMIUM(6+)
ZINC OXIDE HYDRATE (1:2:6:1)

CAS RN: 15930946 NIOSH #: GB 3260000
mf: CrO,*H;0,°Znz*H,O; mw: 298.78

SYNS:

BUTTERCUP YELLOW
ZINC CHROMATE HYDROXIDE
ZINC CHROMATE (V1) HYDROXIDE

TOXICITY DATA.: 3 CODEN:
Carcinogenic Determination: Animal Positive JARC®*
2,100,73; Human Positive IARC** 23,205,80. Toxicol.
ogy Review: PEXTAR 12,102,69; 85DHAX Cr,22,7
AMTODM 3,209,77. Occupational Exposure to Chre-
mium (VI) recm std: Air: CL 1 ug(Cr(VI))"/
NTIS**. B
THR: A hmn + CARC. An exper CARC. See also c
mium and zinc compounds.

ZINC HYDROXYCHROMATE
ZINC YELLOW

CHROMOMYCIN SODIUM
NIOSH #: RK 4385

Produced by a strain of Actinomyces Olivo
(8SERAY 2,1322,78)

SYN: oLIVOMYCIN, SODIUM SALT

TOXICITY DATA.: 3 CODEN: ,
ipr-rat LDLo:1 mg/kg ANTBAL 7,53,62
ivn-rat LDLo:1 mg/kg ANTBAL 7,53,62 -
orl-mus LDLo:250 mg/kg ANTBAL 7,53,62°
ipr-mus LD50: 12700 ug/kg ANTBAL 7,53,62°
scu-mus LD50: 15600 ug/kg ANTBAL 7,53,62.:ux
ivn-mus LD50:138 mg/kg 8SERAY 2,1322,78
ivn-dog LDLo:300 ug/kg ANTBAL 7,53,62 -~
iva-rbt LDLo:2500 ug/kg ANTBAL 7,53,62:
ipr-gpg LDLo:2 mg/kg ANTBAL 7.53.6;

THR HIGH i lpr, ivn, orl, scu.

smoke and irr fumes

CHROMYL AZIDE CHLORIDE
mf: ClCrN;Oz; mw: 161.47
Explosive.

CHROMYL ISOCYANATE
mf: C,CrN,O,; mw: 168.03
Weak explosion of salt when evaporated w:th
atmospheric pressure. - _
CHROMYL PERCHLORATE
mf: Cl,CrOy; mw: 282.90

Incomp: Self-explodes or organic solvents. .

C.I. 45405

CAS RN: 6441776 NIOSH #: LM 58
mf: CaoHeBr(Cl,05+2K; mw: 794.93

SYNS:

C.1. ACID RED 98
PHLOXINE

TOXICITY DATA:

mmo-esc 15 mg/L

TOYO ACID PHLOXINE

CODEN:
MUREAY 16,165,723
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ipr-rbt LDS50:250 mg/kg JPETAB 42,253,31

scu-rbt LDLo:500 mg/kg JPETAB 49,187,33
ivn-rbt LDL0:400 mg/kg JPETAB 60,125,37

THR: MOD by ingestion. Large doses cause marked de-
pression (sometimes preceded by excitation), prolonged
coma and death. Allergic skin reactions may occur
from contact. Has been implicated in development of
aplastic anemia. A truly habit forming drug. An exper
TER in mus. MUT data.

: Fire Hazard: Slight, when heated.

Disaster Hazard: When heated to decomp it emits tox

LI fumes of NO;.

: BARBITURATES

1 SYNS:

b DERIVATIVES OF BARBITURIC
ACID; LE.

BARBITAL

THR: MOD by ingestion. Large doses cause marked de-
pression (sometimes preceded by excitation), prolonged
coma and death. Allergic skn reactions may occur from
contact. Has been implicated in development of aplastic
anemia. A truly habit forming drug.

Fire Hazard: Slight, when heated.

BARBITURIC ACID
mf: CCHOsN;; mw: 128.1

Crystals or white to yellow-white powder. mp: 245°; bp:
260° (decomp).

THR: MOD irr to skin, eyes and mu mem. An allergen.
; Has no hypnotic properties.
: Fire Hazard: Slight.

i BARBITURIC ACID, 5,5-DIETHYL MIXED WITH
4-(DIMETHYLAMINO)ANTIPYRINE

CAS RN: 69401338 NIOSH #: CD 2630000

o oeimiemToma

BARBITONE
BARBITAL SODIUM

SYN: pyrarTaL

y TOXICITY DATA: 3

! scu-mus TDLo:600 mg/kg (9-11D
preg)

y THR: An exper TER.

i Disaster Hazard: When heated to decomp it emits tox

P fumes of NO;.

. BARIUM

CAS RN: 7440393
af: Ba; at wt: 137.36

Silver-white, slightly lustrous, somewhat malleable metal.
39134295:, bp: 1640°, d: 3.5 @ 20°, vap. press: 10 mm

TOXICITY DATA: CODEN:

TLV: Air: 500 ug/m3 DTLVS®* 4,35,80. Reported in EPA
TSCA Inventory, 1980.
HR: No data. See also barium compounds.

Fire Hazard: Dangerous and explosive in form of dust
when exposed to heat or flame or by chemical reaction.

CODEN:
TJADAB 16,118,77

NIOSH #: CA 8370000

BARIUM AZIDE (WET) 346

Incomp: Acids, CCl,, C,ClsF;, C;H,FCl;, C,Cly, C:HCls
and water. 1,1,2-trichloro trifluoro ethane, fluorotri-
chloroethane, fluorotrichloromethane, trichloroethyl-
ene can detonate in contact with Ba.

For further information see Vol. I, No. 7 and Vol. 3,
No. 4 of DPIM Report.

BARIUM ACETATE

CAS RN: 543806
mf: CCH¢O.°Ba; mw: 255.44

White cryst. Water sol.
SYNS:

ACETIC ACID, BARIUM SALT
BARIUM DIACETATE

TOXICITY DATA: 3-2
ori-rat LD50:921 mg/kg
iva-mus LDS50:1]1 mg/kg
scu-rbt LDLo:96 mg/kg EQSSDX 1,1,75
ivn-rbt LDLo: 12 mg/kg EQSSDX 1,1,75

OSHA Standard: Air: TWA 500 ppm (SCP-X) FEREAC
39,23540,74. Reported in EPA TSCA Inventory, 1980.

THR: HIGH ivn, scu. MOD orl.

Disaster Hazard: When heated to decomp it emits acrid
smoke.

NIOSH #: AF 4550000

OCTAN BARNATY (CZECH)

CODEN:
MarJV3# 29MAR77
TXAPA9 22,150,72

BARIUM ACETYLIDE
mf: C;Ba; mw: 161.35

Incomp: Halogens, selenium.

BARIUM AZIDE

CAS RN: 18810587
mf: BaNg; mw: 221.40

Monoclinic prisms. mp: —N; @ about 120°, bp: explodes,
d: 2.936.

TOXICITY DATA.: 3 CODEN:

Agquatic Toxicity Rating: TLm96: 100-10 ppm WQCHM*
2,-,74. Reported in EPA TSCA Inventory, 1980.

THR: See barium compounds (sol) and azides.

Explosion Hazard: Mod when shocked or exposed to heat.
Around 275°, spont flammable in air. Very unstable.

Disaster Hazard: Dangerous; shock and heat will explode
it.

NIOSH #: CQ 8500000

BARIUM AZIDE (WET) |
CAS RN: 18810587 NIOSH #: CQ 8510000

Compound contains 50% or more water (FEREAC
41,15972,76)

TOXICITY DATA: 3 CODEN:

DOT: Flammable Solid, Label: Flammable Solid FER-
EAC 41,57018,76. Reported in EPA TSCA Inventory,
1980.

THR: HIGH tox. See also barium compounds and azides.

Disaster Hazard: Possibly explosive.
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610 CADMIUM

TOXICITY DATA:

Currently tested by NTP for carcinogenesis by standard
bioassay protocol as of December 1980.

THR: No data. Undéer CARC test.

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

CADMIUM

CAS RN: 7440439
mf: Cd; mw: 112.40

Hexagonal crystals, silver-white malleable metal. mp:
320.9°, bp: 767 £ 2°, d: 8.642, vap. press: | mm @
394°,
SYNS:

c.1. 77180 KADMIUM (GERMAN)

TOXICITY DATA: 3 CODEN:

NIOSH #: EU 9800000

ivn-rat TDLo: 1250 ug/kg/(5D EVHPAZ 28,245,79
preg):TER

ipr-mus TDLo:2248 ug/kg/(8D TIADAB 13,33A,76
preg): TER

ivn-ham TDLo:2 mg/kg/(8D EXPEAM 25,56,69
preg):TER

ims-rat TDLo0:45 mg/kg/4W-I:NEO  NCITUS* PH-43-64-

886,SEPT,71
ims-rat TD:70 mg/kg:ETA BICAALI 18,124,64
ims-rat TD:63 mg/kg:ETA NATUAS 193,592,62
ihl-man TCLo:88 ug/m3/8.6Y:SYS AEHLAU 28,147,74
ihl-hmn LCLo:39 mg/m3/20M AIHAAP 31,180,70
unk-man LDLo: 15 mg/kg 8SDCAI 2,73,70
orl-rat LDS50:225 mg/kg TXAPAY 41,667,77
ipr-rat LD50:4 mg/kg TXAPA?9 41,667,77
scu-rat LD50:9 mg/kg TXAPAS9 41,667,77
ivn-rat LDS0:3 mg/kg TXAPA9 41,667,77
unk-rat LDS0:712 mg/kg GTPZAB 22(5),6,78
unk-mus LD50:636 mg/kg GTPZAB 22(5),6,78
orl-rbt LDLo:70 mg/kg AMPMAR 34,127,73
scu-rbt LDLo:6 mg/kg PROTA® -,-,55
ims-ham LDLo:25 mg/kg NCIUS*® PH-43-64-886
cyt-ham:ovr | umol/L CGCGBR 26,251,880
ipr-rat TDLo:1124 ug/kg (1D male) TXAPA9 41,194,77
scu-rat TDLo:250 ug/kg (19D preg) APTODS9 19,A122,80
orl-mus TDLo:448 mg/kg (MGN) AEHLAU 23,102,71

Carcinogenic Determination: Animal Positive IARC**
2,74,73.

TLV: Air: 0.05 mg/m3 DTLVS* 4,59,80; TRBMAV
33(1),85,75; JDSCAE 58(12),1767,75; JFDSAZ
39,321,74; AMBOCX 3(2),55,74; QURBAW 7(1),
75,74; AEMBAP 40,239,73; NTIS** PB-221,198;
KOTTAM 11(11),1300,75; FOREAE 17,313,42;
STEVAS 2(4),341,74; FCTXAYV 9,105,71; AIMEAZ
38,409,65; ENVRAL 4,71,71; 85CVA2 5,63,70; PEX-
TAR 12,102,69; PDTNBH 6,204,77; BNYMAM
54,413,78; AMTODM 3,209,77;, GSAMAQ 123,
109,71. OSHA Standard: Air: TWA 200 ug/m3; CL
600 (SCP-W) FEREAC 39,23540,74. Occupational Ex-
posure to Cadmium recm std: Air: TWA 40 ug/m3;
CL 200 ug/m3/15M NTIS**. “NIOSH Manual of
Analytical Methods™ VOL 1 191,223,224, VOL 3 S312,
S313, VOL 5 173#. Reported in EPA TSCA Inven-
tory, 1980.

THR: MUT data. An exper TER, NEO, ETA, CARC.
A human SYS. HIGH hmn ihl, unk. HIGH orl, ipr,

scu, ivn, ims. MOD unk. See also cadmium compounds.

Fire Hazard: Mod, in the form of dust when exposed
to heat or flame or by chemical reaction with oxidizing
agents, metals, HNj, Zn, Se and Te.

Explosion Hazard: Mod, in the form of dust when exposed
to flame. .

Disaster Hazard: Dangerous; cadmium dust can react
vigorously with oxidizing materials.

For further information see Vol. 1, No. 1 and Vol. 3,
No. 5 of DPIM Report.

CADMIUM (D ACETATE

CAS RN: 543908 NIOSH #: EU 9810000.
mf: C;H0,°1/2Cd; mw: 116.25 ..

Monoclinic colorless crystals, odor of acetic acid. mp
256°, bp: decomp, d: 2.341. -

SYNS: o %
BIS(ACETOXY)CADMIUM c.1. 77185 5
CADMIUM DIACETATE i

TOXICITY DATA: 3 CODEN:
otr-ham:emb 1 umol/L CNREAS 39,193,79
dnd-ham:emb 1 umol/L CNREAS 39,193,79
ipr-mus LD50: 14 mg/kg TXAPA9 49,41,79
cyt-hmn:lym 10 amol/L MUREAYV 85,236,81
ipr-rat TDLo:2371 ug/kg (14D preg)  BECTAG6 20,206,78 4
ipr-rat TDLo: 1 mg/kg (14D preg) BECTAS6 23,25,79
ipr-rat TDLo:2 mg/kg (20D preg) BECTAG®6 23,25,79 R -

Reported in EPA TSCA Inventory, 1980.

pounds ;9
Disaster Hazard: When heated to decomp it emxts tod
fumes of Cd. -3

CAS RN: 7495934
mf: Cy,HesOsP2°Cd; mw: 723.34

SYN: PHOSPHORUS ACID, BIS(2-ETHYLHEXYL) ESTER, CADMIUM SAI-

TOXICITY DATA: 3 CODEN: L3
ipr-mus LDLo:250 mg/kg cecere 7.7%055 -

Occupational Exposure to Cadmium recm std: Air: TW A
40 ug/m3; CL 200 ug/m3/15M NTIS**. T

THR: HIGH ipr. See also cadmium compounds. -

Disaster Hazard: When heated to decomp it emi
fumes of PO, and Cd.

CADMIUM CAPRYLATE

CAS RN: 2191108 NIOSH #: RH “"'
mf: C1gH300,*Cd; mw: 398.86 3

SYN: ocTaNOIC ACID, CADMIUM SALT (2:1)

TOXICITY DATA: 3-2 CODEN:
orl-rat LDS0:950 mg/kg JHEMA2 18,14474 "8
itr-rat LDLo 10 mg/kg JHEMA? 18,144,74 9\
orl-mus LD50:300 mg/kg JHEMA? 18,144,74 2

Occupational Exposure to Cadmium recm std: Air: TW 4
40 ug/m3; CL 200 ug/m3/15M NTIS**. Reportedi
EPA TSCA Inventory, 1980.

u.‘
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SYN: MERCURY NUCLEATE, SOLID (DOT)

"TOXICITY DATA:

DOT: Poison B, Label: Poison FEREAC 41,57018,76.
Occupational Exposure to Inorganic Mercury recm std:
Air: TWA 0.05 mg(Hg)/m3 NTIS**.

THR: A poison. See also mercury compounds.

Disaster Hazard: When heated to decomp it emits tox

fumes of Hg.

MERCUROPHEN
CAS RN: 17140737

NIOSH #: OW 4550000

mf: CGH,HgNO,*Na; mw: 377.70
Brick-red odorless powder. Sol in hot H;O.

TOXICITY DATA: CODEN:

ivn-rat LDLo:8 mg/kg 12VXAS 8,661,68
ims-rat LDLo:12 mg/kg 12VXAS 8,661,68
ivn-rbt LDLo:4 mg/kg 12VXAS 8,661,68

Occupational Exposure to Inorganic Mercury recm std:
Air: TWA 0.05 mg(Hg)/m3 NTIS**.

THR: HIGH ivn, ims. See also mercury compounds. Poi-
son.

Disaster Hazard: When heated to decomp it emits very
tox fumes of NO; and Hg vapors.

MERCUROPHYLLINE

CAS RN: 8012348 NIOSH #: OV 8650000
SYNS:

MERCUPURIN MERCUZANTHIN

TOXICITY DATA: 3-2
ivn-hmn TDLo:28 mg/kg:CNS
scu-mus LD50:163 mg(Hg)/kg

CODEN:
JAMAAP 117,1806,41
JPETAB 105,336,52

iva-mus LDS50: 1410 mg/kg
ivn-cat LDLo:250 mg/kg
ivn-rbt LDLo: 177 mg/kg

JPETAB 99,149,50
JPETAB 99,149,50
JPETAB 99,149,50

Occypational Exposure to Inorganic Mercury recm std:
Air: TWA 0.05 mg(Hg)/m3 NTIS**.

THR: A hmn CNS. HIGH scu, ivn. MOD ivn. See also
mercury compounds.

Disaster Hazard: When heated to decomp it emits tox
fumes of Hg.

MERCUROUS CHLORIDE

CAS RN: 7546307
mf: Cl.Hg,;; mw: 472.09

White, odorless, tasteless, heavy powder or crystals. Sun-
light causes it to decomp into mercuric chloride and me-
tallic Hg. Insol in H,O, alc and ether. Protect from light.
Subl @ 400°; d: 7.150.

NIOSH #: OV 8750000

SYNS:

MERCURY(I) CHLORIDE MERCUROCHLORIDE (DUTCH)
Cl 771764 MERCURY MONOCHLORIDE
CALOMEL MERCURY PROTOCHLORIDE

CALOMELANO (ITALIAN) MILD MERCURY CHLORIDE

CHLORURE MERCUREUX QUECKSILBER(1)-CHLORID (GER-
(FRENCH) MAN)

CLORURO MERCUROSO (ITALIAN)  SUBCHLORIDE OF MERCURY

KALOMEL (GERMAN)

MERCURY 1749

TOXICITY DATA: 3 CODEN:

mre-bes S0 mmol/L MUREAY 77,109,80
ori-rat LD50:210 mg/kg WRPCA2 9,119,70

Toxicology Review: SDGTB3 1(2),177,71; RREVAH
42,103,72; 27ZTAP 3,91,69. Occupational Exposure to
Inorganic Mercury recm std: Air: TWA 0.05 mg(Hg)/
m3 NTIS**. Reported in EPA TSCA Inventory, 1980.

THR: MUT data. HIGH orl. See also mercury com-
pounds.

Disaster Hazard: When heated to decomp it emits very
tox fumes of Cl- and Hg.

Human Tox: Excessive doses may cause Hg poisoning.

Antidote: BAL (Dimercaprol). If laxation from oral mer-
curous chloride should not occur, saline laxative must
be administered to prevent possibility of Hg poisoning.

Med Incomp: Bromides, iodides, alkali chlorides, sulfates,
sulfites, carbonates, hydroxides, lime water, acacia, am-
monia, golden antimony sulfide, cocaine, cyanides, cop-
per salts, hydrogen peroxide, iodine, iodoform, Pb salts,
silver salts, soap, sulfides.

MERCURY

CAS RN: 7439976
af: Hg; aw: 200.59

Silvery liquid, metallic element. mp: —38.89°, bp: 356.9°,
d: 13.546, vap. press: | mm @ 126.2°. vap press: @
25° =2 X 1073 mm.

SYNS:

COLLOIDAL MERCURY
KWIK (DUTCH)
MERCURE (FRENCH)

NIOSH #: OV 4550000

NCI-c60399
QUECKSILBER (GERMAN)
QUICK SILVER

MERCURIO (ITALIAN) RTEC (POLISH)
MERCURY, METALLIC (DOT)
TOXICITY DATA: 3 CODEN:

ihi-rat TCLo0:890 ng/m3/24H (16W
male)

ihl-rat TCLo:7440 ng/m3/24H (16W  GISAAA 45(3),72,80
male)

ipr-rat TDLo:400 mg/kg/14D-I:ETA  ZEKBAI 61,511,57

ijhl-wmn TCLo:150 ug/m3/46D:GIT AEHLAU 33,186,78

ihl-wmn TCLo:150 ug/m3/46D:CNS AEHLAU 33,186,78

ihl-rbt LCL0:29 mg/m3/30H AMIHBC 7,19,53

TLV: Air: 0.05 mg(Hg)/m3 (skin) DTLVS* 4,254,80.
Toxicology Review: AJOGAH 126(3),390,76; JTEHD6
2(3),491,77; TRBMAV 33(1),85,75; PHJOAV
213(5781),159,74; JDSCAE 58(12),1767,75; CPEDAM
13,783,74; QURBAW 7(1),75,74; AEMBAP 48,463,74;
JAVMA4  164(3),277,74; 31ZNAA  2,365,73;
AEMBAP 40,239,73; CTOXAO 5(2),151,72; BIOGAL
41(7),208,75; ADTEAS 5,51,72; RREVAH 42,103,72;
FOREAE 7,313,42; NISIA9 27(9),942,74; MIBUBI
9(4),321,75; STEVAS 2(4),341,74; ENVRAL 13,36,77;
85CVA2 5,63,70; JOCMA7 2,337,60; PEXTAR
12,102,69; PDTNBH 6,204,77.

OSHA Standard: Air: CL | mg/10m3 (SCP-N) FEREAC
39,23540,74. DOT: ORM-B, Label: None FEREAC
41,57018,76. Occupational Exposure to Inorganic Mer-
cury recm std: Air: TWA 0.05 mg(Hg)/m3 NTIS**.
“NIOSH Manual of Analytical Methods” VOL 1

GISAAA 45(3),72,80
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SYNS:

SILICON TETRACHLORIDE

TOXICITY DATA: 2 CODEN:
ihl-rat LC50:8000 ppm/4H JIHTAB 31,343,49

Aquatic Toxicity Rating: TLm96:1000-100 ppm
WQCHM?* 4,-,74. DOT: Corrosive Material, Label:
Corrosive FEREAC 41,57018,76. Reported in EPA
TSCA Inventory, 1980. EPA TSCA 8(a) Preliminary
Assessment Information Proposed Rule FERREAC
45,13646,80.

SKIN AND EYE IRRITATION
DATA:

TETRACHLOROSILANE

CODEN:
skn-rbt 500 mg/24H SEV 28ZPAK -,14,72
eye-rbt 20 mg/24H SEV 28ZPAK -,14,72

THR: SEV skn, eye irr. MOD ihl. Decomp by water
with much heat into silicic acid and HCI.

Disaster Hazard: Dangerous; when heated to decomp it
emits highly tox fumes of HCI; will react with water
or steam to produce heat and tox and corrosive fumes.

Incomp: Dimethyl sulfoxide, K, Na.

SILICON FLUORIDE

CAS RN: 7783611
mf: F Si; mw: 104.09

Colorless gas, very pungent odor; mp: —77°; bp: —65°
@ 181 mm; d: 4.67.

TOXICITY DATA: 3 CODEN:

DOT: Nonflammable Gas, Label: Nonflammable Gas
FEREAC 41,57018,76. Reported in EPA TSCA Inven-
tory, 1980.

THR: No data. See also fluorides and hydrofiuoric acid.
Very irr to skn, eyes and mu mem.

Disaster Hazard: When heated to decomp it emits tox
fumes of F~.

SILICON OXIDE

mf: OSi; mw: 44.09

THR: No tox data. Explodes spontaneously in air.
SILICON TETRAAZIDE

mf: NyoSi; mw: 196.17

THR: No tox data. See also azides. Has exploded spont.
Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

SILK

NIOSH #: VW 2327000

NIOSH #: VW 2700000

TOXICITY DATA.: 3 CODEN:
imp-rat TDLo:36 mg/kg:ETA CNREAS 15,333,55

THR: An exper ETA. In the form of dust it is an allergen
and a nuisance dust. A MOD fire hazard and expl
hazard,

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

" mul-rat TDLo:330 mg/kg/43W-I
:ETA

SILVER AMMONIUM COMPOUNDS 2401

SILVER

CAS RN: 7440224
af: Ag; aw: 107.87

Soft, ductile, malleable, lustrous, white metal. mp:
961.93°, bp: 2212°, d: 10.50 @ 20°.

NIOSH #: VW 3500000

SYNS:

ARGENTUM SILBER (GERMAN)
c.1. 77820 SILVER ATOM
SHELL SILVER

TOXICITY DATA: 3 CODEN:

ZEKBALI 63,586,60
TFX:ET.

imp-rat TDLo:2400 mg/kg TFX:ETA  CNREAS 16,439,56

imp-mus TDLo:11 gm/kg TFX:ETA NATWAY 42,75,55

imp-rat TD:2570 mg/kg TFX:ETA NATWAY 42,75,55

ihl-hma TCLo:1 mg/m3 TFX:SKN DTLVS® 3,231,71

TLV: Air: 0.1 mg/m3 DTLVS* 4,367,80. Toxicology Re-
view> FOREAE 7,313,42; MIBUBI 9(4),321,75;
PTPAD4 1,127,76; AJMEAZ 38,409,65; PEXTAR
12,102,69. OSHA Standard: Air: TWA 10 ug/m3
(SCP-N) FEREAC 39,23540,74. Reported in EPA
TSCA Inventory, 1980.

THR: An exper ETA. A hmn SKN. See also silver com-
pounds.

Fire Hazard: Mod, in the form of dust, when exposed
to flame or by chemical reaction with C;H,, NHj, bro-
moazide, CIF;, ethylene imine, H;O, oxalic acid,
H3SO,, tartaric acid. See also powdered metals.

For further information see Vol. 1, No. 1 of DPIM Report.

SILVER ACETYLIDE
mf: CCHAg; mw: 132.90

THR: No tox data. See also silver compounds.

Explosion Hazard: Very high.

Disaster Hazard: When heated to decomp it emits acrid
smoke and fumes.

SILVER AMIDE

mf: AgHoN; mw: 123.89

THR: No tox data. See also silver compounds. Very ex-
plosive when dry.

Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

SILVER 5-AMINOTETRAZOLIDE

mf: CHaA.gNu; mw: 191.93

THR: No tox data. See also silver compounds. When
heated it explodes.

Disaster Hazard: When heated to decomp it emits tox
fumes of NO;.

SILVER AMMONIUM COMPOUNDS

THR: See silver compounds.
Explosion Hazard: Severe, when shocked, exposed to heat
or by chemical reaction.
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2390 SELENIOUS ACID

Disaster Hazard: When heated to decomp it emits tox
fumes of Se.

SELENIOUS ACID

CAS RN: 7783008
mf: H;O:Se; mw: 128.98

Transparent colorless crystals; mp: decomp; d: 3.004 @
15°/4°; vap press: 2 mm @ 15°. Very sol in alc; insol
in ammonia.

TOXICITY DATA: 3
orl-rat LDL0*25 mg/kg

ipr-rat LDLo‘ 10 mg/kg NCNSAS6 $,28,53
ivn-mus LD50:11 mg/kg CSLNX* NX#05656

OSHA Standard: Air: TWA 200 ug(Se)/m3 (SCP-X)
FEREAC 39,23540,74. Reported in EPA TSCA Inven-
tory, 1980.

THR: HIGH orl, ipr, ivn. See also selenium.

Disaster Hazard: When heated to decomp it emits tox
fumes of Se.

NIOSH #: VS 7175000

CODEN:
NCNSAS6 5,28,53

SELENIUM

CAS RN: 7782492
af: Se; aw: 78.96

Steel gray, non-metallic element; mp: 170°-217°; bp:
690°; d: 4.81-4.26; vap press: | mm @ 356°.

SYNS:

SELENIUM ALLOY
SELENIUM BASE
SELENIUM HOMOPOLYMER
c.1. 77805

TOXICITY DATA: 3

orl-mus TDLo: 134 mg/kg (MGN)

orl-mus TDLo:480 mg/kg/
60D-C:ETA

ihl-rat LDLo:33 mg/kg/8H

ivn-rat LD50:6 mg/kg AMIHBC 4,458,51

unk-frg LDLo*3 mg/kg PHREA? 23,305.43

TLV: Air: 0.2 mg/m3 (Se) DTLVS* 4,361,80.

Toxicology Review: CTOXAO 6(3),459,73; CTOXAO
5(2),175,72;  31ZNAA  4(3),271,76; JAVMA4
164(3),277,74; CTOXAO 5(2),151,72; IIMDAI
10(4),416,74; JAMAAP 116,562,41; CHREAY 28,
179,41; ADTEAS 5,51,72; PHREA7 23,305,43;
FOREAE 7,313,42; KOTTAM 11(11),1300,75;
85CVA2 5,63,70; PEXTAR 12,102,69; BNYMAM
54,413,78; AMTODM 3,209,77. OSHA Standard: Air:
TWA 200 ug(Se)/m3 (SCP-X) FEREAC 39,23540,74.
“NIOSH Manual of Analytical Methods” VOL 1
124,181, VOL 3 S190. Reported in EPA TSCA Inven-
tory, 1980.

THR: An exper ETA. HIGH ihl, ivn, unk. See also sele-
nium compounds.

Disaster Hazard: When heated to decomp it emits tox
fumes of Se; Can react violently with barium carbide,
bromine pentafluoride, calcium carbide, chlorates,
chlorine trifluoride, chromic oxide (CrO;), fluorine,
lithium carbide, lithium silicon (Lig Siz), nickel, nitric

NIOSH #: VS 7700000

ELEMENTAL SELENIUM
SELEN (POLISH)
SELENIUM DUST

CODEN:
AEHLAU 23,102,71
YMBUA?7 11,368,60

AMIHBC 4,458,51

acid, sodium, nitrogen trichloride, oxygen, potassium,
potassium bromate, rubidium carbide, zinc, silver bro-
mate, strontium carbide, thorium carbide, uranium.
For further information see Vol. 1, No. 3 of DPIM Report.

SELENIUM (COLLOIDAL)
CAS RN: 7782492

TOXICITY DATA: 3 CODEN:
ivn-rat LDLo: 6 mg/kg JPETAB 33,270,28

Reported in EPA TSCA Inventory, 1980.

THR: HIGH ivn. See aiso selenium and selenium com-
pounds.

Disaster Hazard: When heated to decomp it emits tox
fumes of Se.

NIOSH #: VS 8310000

SELENIUM COMPOUNDS

THR: HIGH via ivn and inhal routes. An exper carc.
Selenium in small amounts is essential for normal
growth of some animals. Deficiency or excess is associ-
ated with serious disease in livestock. Long-term expo-
sure may be a cause of amyotrophic lateral sclerosis
in hmns, just as it may cause “blind staggers” in cattle.
Elemental selenium has low acute systemic toxicity,
but dust or fumes can cause serious irr of the respiratory
tract. Hydrogen selenide resembles other hydrides in
being highly toxic, and selenium oxychloride is a vesi-
cant. Some organoselenium compounds have the high
toxicity of other organometals. Inorganic selenium
compounds can cause dermatitis. Garlic odor of breath
is a common symptom. Pallor, nervousness, depression
and digestive disturbances have been reported in cases
of chronic exposure. Selenium compounds are common
air contaminants.

SELENIUM DIMETHYLDITHIOCARBAMATE

CAS RN: 144343 NIOSH #: VT 0780000
mf: CIQH“N‘SQ'SC; mw: 559.84

Yellow powd, cryst; d: 1.58; M range: 140°-172°.
SYNS:

METHYL SELENAC TETRAKIS(DIMETHYLCARBAM-

ODITHIOATO-S,S' )SELENIUM

TOXICITY DATA: 3 CODEN:
Carcinogenic Determination: Indefinite IARC** 12. :
161,76. Toxicology Review: 85CVA2 5,250,70. Rc-
ported in EPA TSCA Inventory, 1980. :
THR: An exper = CARC. See also selenium compounds '
and carbamates. o
Disaster Hazard: When heated to decomp it emits verY
tox fumes of Se, SO; and NO:;.

SELENIUM (IV) DIOXIDE (1:2)

CAS RN: 7446084 NIOSH #: VS 8575000-
mf: O,Se; mw: 110.96

White to slightly reddish, lustrous crystalline powder of

it S
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NOTICE
Ruinfall-frequency information for durations
of | hour and less for the Centra) and Eastern
States has been superseded by NOAA Techmical
::cmomll,ulum NWS I:YI!RO-JS i I|o rﬁj;!g-
inute Pccipitation Peequency for the Eastern
and Central hmlmi Siates. This publication

(Accession No, PB 272-112/AS) is oblainable from:

National Technical Infoimition Service
5285 Port Royal Road
T Springlichd, VA 22161
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PREFACE

TECHNICAL PAPER NO. 40

Prepared by
DAVID M. NENSHFIELN

Cooperative Studies Sectlon, Hydrologio Sopvires Phsislon

for
Engincering Divislon, Soll Canservation Bevvier
U.S. Department of Agriculiure

WASHINGTON, D

Aoy 1961
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WEATHER BUREAU
F. W, Rucneineareg, Chicf

RAINFALL FREQUENCY ATLAS OF THE UNITED STATES

for Durations from 30 Minutes to 24 Hours and
Return Periods from 1 to 100 Years

THIS ATLAS 1S OBSOLETE FOR TIK FOLLOMING §1 VESTERN STATLS: Arfzome,
Colifornia, Colorsdo, 1daho, Montany, Novada, New Mexfco, Oregon, Utah,
Hashington, and Uya-'ug.

NOAR ATLAS 21 PRECIPETATION-FREQUENCY ATLAS OF TNE WESVERN UNITED STATE
{ce0: 11 Vols., l!’!rﬁpeu o3 the Technical Paper iﬂ data for those states.

All dbut 3 of the 11 state valumes are out of print, and no reprint Is
presently planmed,

Institutfons {n the eleven westera states Vikely to have coples of these
volumes for their state for public {nspection are:

US Depariment of Agriculture Sofd Conservation Service Offices

US Army Corps of Epafneers Offices

Selected University Librarics .

ll:t:ou;l Meather Service Of ffces (may also have volumes for adfacent
states).

Natlonal Meather Servico Fovecast OFfices (may have a)) eleven volumes)

Elsewhere, Libraries of univarsities where hydrology and meteorology degree
prograns are of fercd may shelve some of tha eleven volumes.

The three volumes In print as of } Jan 1983 at the GPD are:

Yol State 620_Stock Hurber Price
" flew Hexlco 003-017-00158-0 $10.00
1] Utash 003-017-00160-13 12.00
Vit Nevada 003-017-00161-0 '9 .50
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TEXAS WATER COMMISSION
Comprehensive GW Monitoring Evaluation (CME) Report

TWC Reqj. No. 31 b33

INSPECTION COVER SHEET

C.0.Use Only

) EPA ID No. TX D OO0 377369 JUN ¢ & 1987
I Date Entry Date

ﬂ NAME OF CoMPANY__ Noy sdon LﬁCf})‘\‘anj and_ Pouec— Weleler
; 713 -2}
SITE ADDRESS_ Y. O, Box (1O —Housten Teras rel7'3) 9222180

j CONTY_Havyis TYPE OF INDUSTRY __ElecVric. Powcr Genevation

i

: Current GW Monitoring Status: _DeTecTio Mon. toa Lrre C\psur
(Specify for each Waste Hi13P s no onaer SamP\\'no. wellg
Management Area "WMA") v ~ J _

' Inspection Information:

Inspector (s) Yover T Ha))n (Twe) - Date(s)._"',.:az_t':;g_l
Participants ° 52Q4(’ Chin (VL2 P) Mrc\ Bg’e (Pre?P)

: .~ Type of Irspection (check) EV__ QE X  SA___

]

i Evaluation:

u .

Inspect:or
Date: 5

S
: A. Monitoring éystem _A
4 B. Sampling Procedures 7<

; C. Analysis & Results — _ Signed: f

: _ Reviewer

D. Records & Response .S Date: QZQ (5 Z

;; " | S - of5757
! S= Satisfactory - U= Unsatisfactory .

Overall Evaluation: Compliant x_ NonCompliant___

01/86




: TWC Reg. No. 3\@ 33
TEXAS WATER COMMISSION

Comprehensive GW Monitoring Evaluation (CME) Report

CONTENTS SHEET

FACILITY NAME ebsier Gepnevvtin 5

Stathion
l. Code Sheet (@814)
2. Interoffice Memorandum (IOM)
3. Inspection Cover Sheet
4. Technical Report, with supporting Attachments

2X _ A. Monitoring System

_X_ B. Sampling Procedures

X C. Analysis and Results

X D. Records and Response

S. EV Inspection Checklist (if joint' inspection with District Office)
6. Notice of Violation (NOV) / Enforcement Letter to Facility

7. Other (describe)

* If a required Checklist is omitted, Explain:

X __Se.dIon Ol be,  SubmiRed Dhen _resulis
ot Sa.mF)e, C\ha_\\'s{s are COn’)P)e"?A.

21/86
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COMPREHENSIVE MONITORING EVALUATION
SUMMARY

The Comprehensive Monitoring Evaluation was conducted at the
Houston Lighting and Power Webster Generating Plant on April
24, 1987.

Findings:

The locations of monitor wells installed at the Webster Plant

were approved on July 22, 1982 by the Texas Department of Water
Resources. The following findings represent deficiencies in the
ground-water monitoring program which is no longer in operation due
to certified closures of the surface impoundments under an approved
closure plan. :

1. Background ground-water quality was not properly defined. The
upgradient well, MWl, is influenced by water gquality from the
saline Discharge Canal. :

2. All monitor wells appear to have been improperly surveyed or
reported incorrectly. Elevations of screened intervals and
total depths reported with respect to Mean Sea Level do not take
into consideration stick up lengths or ground surface elvations.

3. Total well depth measurements have not been performed to confirm
discrepancies noted in various reports.

4. Total Organic Carbon and phenols have not been preserved with
acid in the field. '

Because of the following: (1) the locations of the monitor wells

were approved by the TWC (then the TDWR), (2) the surface impoundments
have been certified clean closed and soil and water samples have

not confirmed any release, no further action required by the

company is warranted. The company should be requested to resolve

the discrepancies noted concerning monitor well elevations, total
depths, and screened interval elevations for the Central Records files
and before approval of the Affidavit of Exclusion.



I.

TWC Reg. No. 31633
TECHNICAL REVIEW
Comprehensive Ground Water Monitoring Evaluation

Introduction

A. Company - Houston Lighting and Power Company

l.
2.

Webster Generating Station
Process description: Electrical power generation.

Plant site has been in operation since: May 1965.

B. Physiography and Climate

1.

Site Topography - Attachment A (indicate site location directly on
map or reproduction)

Slope <1% to the south.
Average Annual:

a. Rainfall - 48 3nches
b. Temperature - 69 °F
¢. Evaporation - 50 inches

Was an annual water balance budget submitted by the company
(yes/no)? NO.

Surficial Soils Map - Attachment B

a. Soil type - Midland silty clay loam.
b. Soil properties, including permeability, texture, etc. -

The surface impoundments are constructed on Midland Series
silty clay loam soils. This soil series consists of
multicolored clays which are slightly to strongly acidic, very
hard, sticky and plastic. The soil is characterized as having
a high to very high shrink swell capacity, high available water
capacity, low permeability, poor drainage, and contains some
non-intersecting slickensides, few iron, manganese and some
calcium carbonate concretions below a depth of 30 inches.
Attachment B.also presents a table of the soil properties.

Proximity to surface water bodies and other recharge/discharge
features: The site is adjacent to Clear Creek and 1 mile east of
Clear Lake. Two plant water wells screened at 460 and 640 ft.
depths exist on-site for use as process water. A cooling water
discharge canal which influences water quality in Monitor well
MW-1, is located north of MW-1. The distance as indicated on a
map is approximately 130 ft. away from MW-1; however, the actual



C.

distance is less than 100 ft. A small ditch full of water is
located approximately 15 ft. between MW-1 and the discharge canal.
The bank of the discharge canal is approximately 10 ft. higher in
elevation in comparison to the ground elevation at Mw- -1.

6. Proximity to water supply wells:

A survey of water wells located within a 2.5 mile radius of the
plant revealed the presence of 152 water wells which included 60

domestic wells, 26 public or municipal s, 25 wells without
@WMa
water level observation wells, 1 livestock well and 1 service

S on well. The wells range in ept rom to 700 eet deep

an

screen depths of 4 ed wi n _the pggperty
b . '
T ————— .

Waste Management Units:

1. Indicate units on Site Diagram (Attachment C)

2. Indicate waste management area-(WMA).boundaries on Site Diagram
(Attachment C)

Weste management units (complete this section for each waste
management unit):

Unit name - Demineralizer Regenerant Inorganic Metal Cleaning

boiler blowdown surface - Surface Impoundment
impoundment
Size : - 5'%200'x130' (.794 acres) 4.25'x200'x135"'
Year in service- 1970 , 1977
Status¥* - Closed Closed
Construction - 3 ft.compacted clay liner 3 ft. compacted clay
liner

Type of waste - Boiler water Spent acids from metal
_ ' ' : cleaning operations.

Total volume of

waste received - Not available. Not available.

* active, closed, inactive, regulated unit, nonhazardous
Comments:

Both surface impoundments have been certified closed and
Affidavits of Exclusion from Hazardous Waste Permitting have been
submitted and are currently being processed by the TWC Hazardous
and Solid Waste Reports and Management Section. At the time of
the CME, the surface impoundments were observed to be full

of liquid. HL&P stated that the Demineralizer surface impoundment
contained boiler blowdown water also. A third impoundment, known
as the Organlc Acid Waste pond which is not subject to permit
requirements is still in use for storing ammoniated citric acid.



II.

This impoundment is shown on Attachment C as SI-3.

4. If a unit is closing or closed, complete the closure checklist and
include as Attachment D.

Technical Review

A. Hydrogeology

1. Regional Geology (Houston Sheet, Geologic Atlas of Texas)

a.

b.

g.

Physiographic province: Gulf Coastal Plain

Formation(s): Beaumont Formation.

1) lithology - fluvial-deltaic clays and silts.

2) regional dip and gradient -~ <2 ft/mile for the Beaumont.
towards the Gulf of Mexico.

Usable quality (<10,000 TDS) ground water

1) depth to top/bottom - Top: 84 ft. reported for a domestic

‘well drilled in 1971 for domestic use. Bottom: 2900;
2) reference - Baker (1979, TDWR 236).
Regional ground water flow:

1) direction - toward the Gulf although in the vicinity of the
e ant, the direction is toward the northwest as a

Fesult of the pumping of large quantities of groundwater in
thé Houston District,
2) reference - Baker (1979, TDWR 236).

Is the site located on the recharge area of a major/minor named
aquifer (yes/no)? NO.

Part B Permit Application, Geology Report, pages: Section 8.

If a Part B Application was submitted, does it request a waiveg
from ground-water monitoring (yes/no)? NO. .aivey rejected 3-82

Comments: The site is located on interdistributary areas of fluvial

dominated deltaic plains. The sediments are clay dominated and
represent overbank flooding deposition. Subsidence in the
Webster plant area has been reported at 7 feet since 1906.

2. Site Hydrology-

a.

b.

Site Diagram - Attachment E (include locations of waste
management area(s), borings, wells, lines of cross-sections)

Depth to water - 6 to 14 feet below gfound surface level.
As determined by - water level measurements in monitor wells.

—————



Site stratigraphy to depth of investigation -1000 ft. (complete
this section for each encountered unit)

Stratigraphy as determined from plant borings.(Surface to 80
ft.). Attachment F presents electric log interpretations for
the 2 on-site plant water wells to a depth of 1000 ft.

Unit - Clay
Depth encountered - Surface to 30 ft.
Description - Surface to 5 ft: Soft to very stiff dark

brown clay often varying to yellowish
brown or reddish brown in color below a
depth of 1 foot, observed to contain
calcareous and ferrous nodules, roots,
gravel, shells, and occasional sand or
silt lenses in the upper 5 feet. It is
not considered a separate.unit.

5 to approx. 20 ft: Multicolored clay
varying from brown, tan, reddish brown,
light gray, observed to consist of
calcareous and ferrous nodules and
generally skickensided within the 8 to
13 ft. interval.

18 to 23 ft: Reddish brown clayey to
sandy silt varying from 1 to 4 ft. in
thickness. Observed to contain sand

pockets.

23 to 30 ft: Stiff brown to tan clay.
Thickness - 30 f£t. '
Saturated thickness - approximately 20 feet.

confined/unconfined Water table; presence of water thought
to be due to seepage from the cooling
water discharge canal.

Potentiometric rise - N/A

Comments: Below a depth of 30 feet, the stratigraphy directly
beneath the surface impoundments has not been defined.
However, plant borings approximately 1000 feet away possibly
project a 15 foot tan colored sand at a depth of 40 feet
beneath the impoundments. The sand appears to have a geometry
similar to a crevase splay deposit (Assessment Report,
5-29-84). From a depth of 60 to 80 feet, plant boring CB-1
revealed a 15 foot thick red and gray silty clay overlying a
gray and tan sandy clay. At this same depth interval, CB-1l
encountered a "calcium shell marl." No data is available for
the 80 to 100 ft. interval.

Plant water well electric logs reveal a 20 ft. sand at a depth
of 100 ft. followed by an interbedded sequence of sand and clay
to a depth of 250.ft. From 250 ft. to approximately 450 ft
depth, the sediments appear to be predominantly clay rich. - A
120 ft. sand , which is screened in Plant water well #2, is

resent at a depth of 500 feet The base of this thick sand
represents _the base of the CEIEE: Aquifer. Approximately 300




ft. of interdistributary clayey sediments isolates this sand
from another 100 ft. thick sand located at a depth of 900 - ft.
This sand is considered part of the Evangeline Agglfer.

d. Hydraulic conductivity to depth of investigation - (complete
this section for each encountered unit)
Unit - Clay, 3 ft. Clay, 7 ft. Sandy Silt
22-27 ft.
23-28 ft.
Hydraulic -9 -9 -3
conductivity . 1.2-6.3 10 c/s 1.4-1.0 10 c/s 1.02 10 c/s

Type of test Falling head-lab Falling head-lab Slug test

Number of tests 2 2 2 -4
Range of values As shown As shown 1.5 10__3 to
: - 2.7 10
cm/s.

e. Cross-sections - Attachment G

f. Is first water-bearing zone identified in c. above in
communication with deeper zone(s) (yes/no)? It has not been
determined.

g. Is the aquitard(s) continuous beneath the site (yes/no)?
Uncertain from available data. Clayey sediments vary from
sandy to silty clay beneath the site.

h. If yes for £. and g. above, calculate rate of downward vertical
mlgratlon from upper aquifer to lower on Attachment and list
results here:

Rate - Can not be determined.
Aquitard thickness -
Migration time -

Comments:
3. Site Ground Water Movement

a. Potentiometric Surface Map(s) - Attachment H (indicate inferred
flow directions directly on map. Include several maps to show
range of observed water level measurements.)

b. Calculate minimum and maximum observed gradients (i) in units
of feet/foot. Show on Attachment H (above) and list here:

i = 0.022 ft/ft.

c. Calculations of average linear velocity (v) for gradients
reported above, showing all assumptions, Attachment I
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Viin - 0-44 ft/year using i=0.001, K=1.5 10 cm/s
' \ s _ _ -3
Viax " 176 ft/yr. using i=0.022, K=2.7 10 cm/s
; Comments:

Included in the Part B, the Ground-water quality assessment
report determined a vg}ocity of 6 ft/year using a gradient of
0.0017, K ave=1.02 10 cm/s and porosity = 30 %. This value
: is within an expected range for velocities reported in the
ﬂ Beaumont Clay (5-20 ft/yr.). The min and max values for the
! gradient (i) were determined from two separate 3 point problems
i involving different sets of 3 out of the 4 monitor wells;3 The
maximum velocity determined in this CME using a K=2.7 10 cm/s
appears to be high for the Beagwont Clay. Using a maximum
gradient of 0.022 and K=1.5 10 °, a velocity of 9.75 ft/yr is
calculated which also falls within an expected range. Using a
3 point problem, gradients of 0.022 and 0.021 were obtained
from water level measurements collected on 4-24-87 (CME) and
4-19-85, respectively. The limited number of data points (4)
and the possible mounding around the surface impoundments do
not allow for a more precise velocity calculation to be
performed. In addition, water levels determined on 12-14-83
showed the water elevation in the canal at 12.82 ft. and in

; Mwwwuwm

v recharge feature. S shown on the water elevation maps, wide
contour intervals which represent a flatter gradient are
located between the canal and MW-1,-2, and -4. This flat
gradient area may be due to a recharge mound located around the
discharge canal. A steeper gradient is indicated toward Mw-3
and another canal. The sec ana as the intake canal
may represent a discharge feature. The TWC Cross-Section
(Attachment G) shows the water table sloping toward MW3 and the
intake canal. No water level measurements or chemical
characteristics are available for the intake canal.

zm.ami= omia . L

5. Monitor Well Construction

a. Well Construction Diagrams - Attachment J
b. Table of Well Construction Details - Attachment K

: c. Do monitor well installation and development techniques and

) materials of construction satisfy the requirements of 31 TAC

! 335.112(a)(5)/40 CFR 265.91(c) (yes/no)? NO . If no, explain
i in comments. - _ : _

Q Comments:

Monitor wells at the Webster Plant have been either incorrectly
surveyed and/or total well depths have been improperly
reported. Several discrepancies have been found in the various
reports incorporated into the Part B. The following table
lists data presented in the reports as well as field data

m—oe mmermemee— s oo
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collected during the CME. . As shown, total depths from the
three sources of data do not agree. Based on the general
lithological descriptions and the positions of the screens, the
Assessment Report dated 5-29-84 may be the most valid. wells
were resurveyed from the top of casing as part of the
Assessment Plan dated Octocber 1983. No ground level elevations
or stick up lengths were reported.

Substantial Siltation: As shown in the table below, an
expected decrease in total well depth which would indicate
siltation of the well is not indicated when measurements taken
during the CME are compared to the 5-29-84 reported data. The
reference point used to determine the T.D. in the 7-22-82 data
is not clear; however, the well construction diagram presented
as Attachment shows the reference point as the ground surface
level. The increase noted in total depth measurements may be
due to: (1) incorrect measurements with respect to top of
casing in the Part B reports; (2) collapse of the well. The
wells were likely drilled to a depth of 30 feet as indicated
from the lithological descriptions.

A high degree of siltation in the wells is indicated from the
appearance of purged water from the wells. 1Initial bailer
volumes of the purged water were clear. Siltation and
turbidity seemed to increase with continued purging until only
a very small volume of water was able to be evacuated from the
wells. After waiting approximately 10 minutes, purging of the
well was resumed. Clear water was noted again in the first
bailer volume. It might be invisioned that the clear water
noted might represent water recharging into the well from the
very top of the well screen at a slow enough rate that the
incoming water did not disturb the silt buildup in the well.
Following removal of the first bailfull, the silt in the well
was disturbed. The selection of a 0.020 inch slot size may not
have been appropriate for the clayey sediments.
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TOTAL DEPTH OF WELL (T.D.)

Mw-2

CME T.D. Assessment Rpt Installation Rpt Litholoqgy
from TOC 5-29-84 (TOC) 7-22-82 (GSL ?) 7=-22~-82

23.49 ft 21 28 0 - 25 f¢t,

25~ 29 f¢t,

with

31.84 ft 28 29 0 - 12 f¢t,

12- 24 f¢t,

24- 27 ft,

27- 30 ft,

N.T. 29 28 0 - 21 f¢t,

21- 22 ft,

N.T. 28 21 0-17.5 f¢t,

17.5-19.5,

19.5-30f¢t,

TOC=Top of Casing GSL= Ground Surface Level

clay

silty clay
sandy silt

clay fill
clay
with silt
seams
clay

clay
interbedded
with silt

clay
sandy silt
clay



7.

Monitor Well Placement

a. Upgradient/background monitor well(s)

1)

2)

3)

Confirmed as upgradient [31 TAC 335.112(a)(5)/40 CFR
265.91(a)(1)] (yes/no)? NO, see comments.

Adequate to yield samples that are representative of
background water quality [31 TAC 335.112(a)(5)/40 CFR
265.91(a)(1)(i)] (yes/no)? NO, see comments.

Unaffected by the WMA [31 TAC 335.112(a)(5)/40 CFR
265.91(a)(1)(ii)] (yes/no)? YES, see comments. Indicate
distance(s) of upgradient well(s) from the WMA: 500 ft.

Comments: The upgradient well MW-1 is not influenced by the WMA
(i.e., surface impoundments). However, MW-1 is strongly
influenced in water quality by the discharge canal. A comparison
of conductivity data collected on 12-14-83 is shown below:

Sample Conductivity umhos/cm

Mw-1 12,000 :
Canal .14,000
MW-2 1,600
MwW=-3 3,200
MwW-4 . 3,000

b. Downgradient/perimeter monitor wells

1)

2)

3)

Confirmed as downgradient and provide for immediate
detection of hazardous waste or hazardous waste constituents
that migrate from the WMA [31 TAC 335.112(a)(5)/40 CFR
265.91(a)(2)] (yes/no)? NO . If no, explain in comments.
Indicate on Site Diagram, Attachment E above, lateral
spacing of downgradient wells.

Describe operator's justification for lateral spacing:

HL&P states that they have complied with TAC 335.112 by
installing a background well and 3 down gradient wells.

Only 4 wells were installed because the surface impoundments
are in close proximity to each other.

Is the lateral spacing sufficient to satisfy the performance
standard of 31 TAC 335.112(a)(5)/40 CFR 265.91(a)(2)
(yes/no)? YES.
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4) Indicate on Site Diagram, Attachment E, and tabulate below
the distances of downgradient wells from the edge of the WMA
in the direction of ground-water flow:

Well MW-2 MW-3 MW-4

Distance 50 ft. 100 £ft. 150 ft.

Velocity 6 ft/yr 6 ft/yr 6 ft/yr -assumption using
Time 8.3 16.7 25 HL&P data

Calculate ground-water travel time based on the average
linear flow velocity, v (calculated in II.A.4. above).
Assuming conservative transport, indicate with (*) those
wells that will not detect contaminates during the active
life or post-closure care period of the WMA.

Comments:
Monitor wells MW-2 and MW-4 appear to be lateral to ground
water flow. Limited number of data (4 wells) do not allow
for a more defendable determination of ground-water flow
directions. The downgradient wells appear to be located too
far from the WMA's. According to the time calculations
above, and assuming operation of the units began in 1977,
any impact upon the groundwater would not be noticeable
until after the Affidavit of Exclusion is granted.

c. Vertical placehent - Indicate on cross-sections (Attachment()
the screened and gravel-packed intervals of wells and tabulate

L —cwatt iTm T

. o L

below:

Well Screen Gravel Pack Aquifer S/U*
Length Interval Thickness

MW-1 S ft 10-21 ft. 2 ft. S

MW=-2 5 ft 18-28 f¢t. 2 ft. S

Mw-3 5 ft 18-29 f¢t. 3 ft. S

Mw-4 5 ft 18-29 ft. 4 ft. s

*Explain in comments why vertical placement is unsatisfactory
[31 TAC 335.112(a)(5)/40 CFR 265.91(c)]

Comments: The length of screen and gravel pack may be satisfactory

for the selected monitored interval.

However, it appears from

plant borings located over 1000 feet away from the surface

impoundments that a more appropriate zone for monitoring may be,
if present, a 15 foot sand or clayey sand located at a probable
depth of 40 ft. below the ground surface.

B. Sampling Procedures

Since HL&P is no longer sampling the monitor wells on a regular
basis, facility sampling was not able to be observed. Instead,
procedures used by'the company during sampling were reviewed durlng a
phone interview with Doug Chin, HL&P.



1. Facility Sampling Plan

a.

Is a Sampling Plan [31 TAC 335.112(a)(5)/40 CFR 265.92(a)]
maintained at the facility (yes/no)?YES. Include a copy as
Attachment L

Does the plan address the following items (yes/no)?

1) sample collection procedures - Yes
2) sample preservation and shipment - Yes
3) analytical procedures - Yes
4) chain of custody procedures - Yes

List deficiencies/omissions/recommended changes:

Labels should contain mode of preservation; the Plan should
specify measurements of temperature and specific conductivity
to be conducted in the field; the decontamination procedure for
bailers is inadequate; the Plan should specify preserving TOC

. and phenols with acid following sample collection; the Plan

should specify the periodic determination of total well depth;
the Plan should specify the collection of field blanks or
equipment b;anks if dedicated bailers are not used for each

well.

Does the facility follow the plan during sampling events
(yes/no)? NO. If not, describe inconsistencies between the
plan and observed sampling procedures:

The types of bottles used are different than as specified in
the Plan; the Plan specifies field filtering prior to
preserving metal samples; the COC form specified in the plan is
not used; the Plan specifies a preference to use dedicated

bailers. : :

Are wells equipped with (yes/no):

a.
b.
c.

Caps - Yes
Lockable caps - No, screw on caps.
Annular seals - Yes (to prevent contamination from surface

sources)

Comments: The Plant is sufrounded by a fence with controlled access.

3. Describe water level and total well depth measurement equipment

‘and techniques: Total depth measurements have not been performed

since the 5-29-84 determination. Water level elevations are
performed on each well prior to purging using a rope with weight
attached and graduated every 2 feet. The weight is used to
"sound" the water level. A ruler graduated in 0.10 ft. increments
is used to refine the measurement.



4. Well evacuation

a. Describe well evacuation equipment and techniques: A PVC
bailer is used to evacuate the well. Three casing volumes are
purged from the well. The total depth of well used in the
calculations is obtained from data in the 1984 Assessment
Report.

b. Describe collection and disposal methods of bailed water: .
Is the observed disposal method appropriate (yes/no)? YES.
The purged water is emptied into a larger bucket which is then
emptied at some distance away from the well.

c. If the same equipment is used to evacuate each well, describe
decontamination procedures: YES, distilled water is used to
rinse the bailer.

Sample collection
a. Describe the sample collection equipment and techniques:

A PVC bailer is used to sample the well. Sample containers are
filled directly from the bailer.

b. If the same equipment is used to sample each well, describe
decontamination procedures: Distilled water is used to rinse
the bailer.

c. Indicate the order in which samples are taken:

1) Non Preserved samples
2) preserved samples

6. Field analytical procedures

a. Complete the following table for each field analysis;

Parameter Elapsed Instrument Field/
timex* On-site lab

PH ? : Orion Model 611 Well Head

Conductivity ? Lee & Northrop # 486 On-site lab

*between sample extraction and parameter analysis
b. Describe field filtration equipment and techniques: None.

c. Paraﬁeters filtered: None, samples are filtered in the
contract lab?



7.

Complete the following table for the facility's sampling program:

Container Preservative Parameters S/U*

1 liter glass ice Ground water quality ° S
1 liter glass ice, nitric Metals S

*Explain in comments why the program is unsatisfactory

Comments: Table 7 is applicable for samples collected 4-24-87 during

8.

10.

the CME."
Is the observed sampling methodology adequate for (NA/yes/no):
a. Indicator parameters - No, TOC and phenols should be

preserved. Conductivity should
be measured at the well head.

b. Quality parameters - Yes
c. Drinking water parameters - Yes
d. Metals - Yes, however, the company should

have considered field filtering
due to the very silty nature of

: the water.
e. Volatile organics - N/A
f. Floating immiscible organics - N/A
g. Dense immiscible organics - N/A

Describe Quality Assurance/Quality Control (QA/QC) procedures used
in the facility's sampling program:

a. QA/QC at on-site lab - Equipment is not standardized on a

frequent basis. .

b. Field calibration of 1ns;xnments___Qnlz_ggggs;gngl_cal;b:atlnn
is_gg;ﬁgrmadv

c. Duplicate and/or spiked samples and blanks - None.

d. (Other)

Chain of Custedy (C.0.C.) procedures:

a. Describe C.0.C. and shipping procedures: Label is equivalent
to the COC tag. Sampler hand carries samples to the contract
lab (Analytical Petroleum Research, APR, chklnson, Texas) .
The samples are packed in ice.

1) Example of C.0.C. Form or Tag - Attachment Not Available.

2) Example of Sample Identification Tag or Label - Attachment
Mot-awvailable. L~2

3) (Other)

b. Do the C.0.C. and shipping procedures minimize the possibility
of tampering with the samples (yes/no)? Yes



11. TWC co-sampling of monitor wells - complete the following if
monitor wells are co-sampled with the facility operator:
a. Person(s) who collected samples for:
Facility - Doug Chin
TWC - Robert Hahn

b. Number of wells co-sampled - 2
Total number of RCRA wells - 4

c. TWC Sample Schedule - Attachment M
d. TWC Field Notes - Attachment N}
III. Response

A. List, in chronological order, act1v1t1es, events and correspondence
relating to groundwater monitoring in AttachmentC.
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©IWC 5o0lid Waste Inspection Report

TWC Reg. No. 3)!)3 3

Reqg. Facility No.

Type of facility component: Surface, ImooundmﬂjiiCZD
]
l. Is the facility component being closed a RCRA unit? YES E NO

CLOSURE-in-PROGRESS CHECKLIST

2. Type of closure: Full-Facility Closure X Partial Closure
' ik

3. Has closure plan received TWC approval or final modification? N/A YES KX NO
Date of approval: A < 19855

Py 25 166

4. Is this the last on-site facility to be closed
which requires RCRA groundwater monitoring? N/A YEs X NO

S. Has an approved public notice of closure been published? N/A vEs X NO
Date published: Aonl 2, 1965

6. Is a public hearing required? YES '~ NO _)_(_
Date of hearing: __ WA

L4

7. Has on-site closure work started? YES NO
' Date work initiated: June V7.)38((Demin

Sept 14,1965 (Inovg)

8. Is closure work proceeding according to

the work schedule in the approved closure plan? N/A YES X NO
9. Have 188 days elapsed smce TWC approval

of the closure plan? N/A YES NO 7<

a. If Yes,

Has TWC approved an extension period? N/A___YES___ NO

14. Was District Office notified of sampling event
when complete removal (clean closure)
of a Land Dlsposal fac111ty was to have been accomplished? N/A YES X NO

1l1. Were TWC samples taken to verify completion of closure? YESL NO__

NOTE: List chain—of-cdstody sample tag number$ in comment<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>